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SOLUTION: An optical head 3 detects information recorded on an optical disk 1 and 
outputs detection signals (a) and (b). If the irradiation position of a light beam deviates 
from the information track center, the optical head 3 generates a phase difference 
t>etween the two signals. Then 2nd waveform shaping means 41 and 42 remove 
low-frequency components from the detection signals (a) and (b), binarizes them, and 
outputs digital detection signals (c) and (d). A phase difference decision means 46 decides 
that txjth the signals are effective and outputs edge information when one of the two 
detection signals is state-inverted in the same direction within the prescribed time after the 
other detection signal is state-inverted. A tracking control means 5 cancels an error to 
make the light beam travel normally. 
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[ooos] suKtf^±%\,\t^o:itim.\i!,m^^<r>'J 

[0 0 0 9] -e(7)fc<^. h:&^-C'h9-y=if>i5^ 
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( 5 ) trS^-r. 

[0 0 1 2] HI 3 (3) (i. ^X;Jfv h<7)^iE{2:St: 
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Tc h*m/>:{il 2Tc htLh) *>'^^ffi$ix-l. "Tifett 
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[0 0 52] -tfz. LPF4 5 2t4, ^-r-'JiS^yT^ 
S4 5 1 <0/NVWxai^J Sr^jl-fb-r S ::tTh7>y^:^^ 

h7-y^>^^X7-fi# (TES) ^•^fig'fl.. 
[0053] Vv -y^ y^$iJ«?^S 514. buj^<0 h ^ .y 
^X:;'-x^-fi-t (TES) ■C^$iLSb7 y^>':?^x 

lt;.^J*$ii-5>3tb'-A<;)^:tri6lfiM^$!l^t, 3fcb' 

[ 0 0 5 4 ] 0 2 (411 1 i?)IMe-f-^# t:t#SI5i7)ft-f- 
jS0?:S^-ri£OX'S>S. i/i. ie# (T) ~ (-b) i4. 

<affliiw^*a4 6ioi^gi5fi^^s^-r. OT. m2\.zm 
^.zm'LKmm-h. 

[0055] ^^ 'j Y 3*»^>ai:'3§ii-i. 2oo«iaifi^ 

(a) fciV (b) {4. ^l<^^J^SJ^^g4 liJiV 

m2<7)m.m&^^4 2iz^*) 2mit^ti. t^s^^/v 

^tijft-f- ( c ) fciy^ ( d > fc^j^^ns. T v^J';!- 
^ffi^-^ ( c ) O^KSRiggg^j-^ c 1 . c 2 , c 5 . c 
6. c7*Jj;lXc8i:"tl). ifc. ^ i^^^vmiUm^ 
(d) <7MmMM^^i:dl . d2. d3. d4, d 

5, d6, d7*3j;t^d8i:-rS. 

[00 56] ^m^lKC 1 . c2. c5. c 

6. c 7±>J;t^cS{4, IfcWiKd 1 . d2, d5, d 
6. d7i3j:tXd8i:W^=3r-5TV»^. ZZX\ f ^ -J 
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^jmihm^ ( c ) (O^mR^c 1 . c 2JpJ;t/c 5 
a. T-'-f j^'^;U«?aift-f- ( d ) c^^lt^Klgd 1 . d 2t5 

, 7-' ^ i-'tJ'^H^aift^ ( c ) C0^^.R!|£c 6, cits 
XX/c 8(i, T v^';H^aift-f- ( d ) iOimSted 
6 . d 7fc J;T/d 8tCjt^{iiffl*''3inT l.^S*t^^^L 

[ 0 0 5 7 ] . {£ffill¥'J^#S4 6 t^ii^cT^x ^ 

02 (T) tt^K-r. -T 'i'j^ji-mttim^ (c) o 

•r o X -f 5/^;l^«ltll«^ ( d ) <7):Sl±. 0 X -y i^'^mj^t 

Ltiy~hm-^im2 (x) ts^-r. •r^->'ii'Ji' 

[0 0 58] T-f j^'rJ'/P^aifi-t (c) cOiLhOx-yS^' 
>f i^-^^/I^^^Hifl-f- ( d ) iOiJi»5x >y >''^-Jt'<jtt^ 
TV-kSlfc^ (clfcdl, c5bd 5<r>^^) tcoi,'*^ 

fiaa¥'M^a4 6<7)fijf^srijiBB-r^. 02 (t) 

-r^^*- h<i-^<?>-f (>'NVW;^ii@T«7)" H i g 

h" +ti7'^ i^'rJ'yW^aim-f- ( d ) cOiLhOx-y 

04 Ox i^'^/i-eiajfi^ ( c ) 

(d) i)m-':t3\^iz^mRm-r^^. m2 (x) coy 
-hfi-^oi_hox.y>;-C'" Hi gh" (iJtir 

1" ) *-fe-/bL. 132 (T) i^y-Hft^fiOitTOx 
-/v-'-C" Low- {ttilf 0" ) IC'J-fe-y VL, 02 

fi-i- ( c ) *<" Low" High" tC^fc^RKL 

^cO^>HJf^B#|SJT[^(Cx -f v-'tJ'^l'eitllft-f- ( d ) *i|5)- 
^ri*il;:^fc^K-ri.i:^. 02 (y) coiTOx-yi^i; 

X i^^ju^mm^ ( c ) foijiox-/ z^ff){m.mm-ifi 

( c ) oiii±Ox./i^*<T"-< i^'^/H^ajfi-^ ( d ) £7)5: 
±Ox.y >?CJt'>^JSh.TV^i,:tfc® ( c 7 i: d 7<7)U-i^) 

(X) t^-ry- hfi^o" Hi gh" m^'^izy'^'j 
^/mtam^- ( c ) <7)iihox-yi/35i^-rs«-^. 
of^-f i^'cj'/u-i^ajft-^ ( d ) ii<immiLtz<oibm^m 
mT[f^iz^t 'Jif^jmium^ ( c > *i|§i-:^t«a{3«,«s 
m-t^m^. 02 (X) i?>y-hfi-toi:TOx.y>; 

High" ( ttzl±" 1 " > ^-fe -/ h L. 02 
(T) oy-hft^iOiTOx-yi^'-C'" Low" (4^.: 

(i" 0" ) izu-t-yhv. 02 (y) 



(d) i73A±OXv>''Sr3!aaLJ^v:*Sm^02 (S^) iz^ik 
-r. i^^fi-^ti, T-V v-'r^A-^aifi-^ (c ) tfOiLhOx 
•y v^^>'7-'-f x^^;l.-1^tiJfl^ ( d ) <7)t5rJlOX-y i^'trJt^ 
Jtt^•C-v^i.^^:® ( c 1 1 d K c5b d ScOgC*) T' 

{±, 02 (T) (:5^-ry-i>fi#*^'" High" comm 
iZT-'^i^^^jumtam^ ( d > <r)i:±ox-y ^--^^^-r ^.j^ 

02 (T) Oi:T0x.yi;c7)^^ 5>;/-C'" H i g 
h" iZ-iz-yh^iX. 02 (X) <50 ilT 0 X -y ^' >f 5 
yyX'" Low" tU-tr-y h$ixS. 4^. 02 (i^) 
T-f S^':?;W«lttSft-f- ( c ) (7)ii_t*)J^ yi^ifi 

X 'J^fl^tkHam- ( d ) COiLh 0 X -y i^l^Jt^iifL-C 
( c 7 i: d 7C0JS5:«-) T{±. 02 (X) iz^-f 
y-hS-^iO" High" Wm^Piz^^ i^'^'^U^aifi-t 
(c) <^iLh.OXvi^>'^-fl.J^-^, 02 (r) i7)iLjr 
OXy>''CD:J'-f S^-^T'" High" l=-ty 0 
2 (X) O35:T0x y>''<7)^'>f S^-^^-C" Low" tc; 

[0060] ^tz. -T < 'J9)i'm\^m^ ( c ) (OiTO 

x.yi/&itaaL/::iS«^02 {x) t^fo S'^tc. x 
i^'^'/Ueimfi-f- ( c ) <O±T0x«y i^'i:^OMf^tC=5r 
i>y'^i^-^JUmiiim^ (d) <OAT0x.yi^'Sr5!mL^^ 
MSSr02 (-tr) iz^-r. 

[0061] 2-:>c^x i^'^J'/Wl^aifS-^i^S^ISTi^ 

( c ) coSr±'?x>yi^-fci:t^iT'9x-yi^'c7){4affi$B 

{4, 02 (y) ioj;rf (X) iZ7^-rm^(^mmm^mh 

Zkl>z±K>lzm2 ( h ) tCS^^fi-^<7)irT 0 X -y i-'tcS 
[0062] ^ti. 2-3<0-f i^'^'/k^giai^i-f-i^f^l^ 
fl-f- (d) coiLhOx y^ffcit/iTOx yi^'co^aif 

fs«, 02 (i^) *5j:t^ (-ir) i^z^-tim-commm^is. 

:^ZtlzXK)lzm2 ( i ) tS^fft-^coiiTOx yi-'lw 
[0063] ±f5<^«iStcJ: '0mi^X?(S^j:b'X'-'l3<r>r' 

i^'^fumtam^izLij^tatuj^iv^^^y-:^. tti. 

^i}-^tfz}i Lxm^ ( h ) i: ( i ) (Oiii:n^W± 

[0064] m^m^T(omi^c^~mt lt . 0 2 

( d ) 'piD^m^md 3 i: d 4 mco^vvx^-^^m^^x 
tm-t^, ii^imtix-f i^'^/w^Hifi-^ ( d) fcmz 

i^-^)vm!>mn (c ) fc^ai$ix^t^y-xt:'j>i., ^ 

er>^. «£ffiRted3t3±l/d4tCit^i.x>f i^'^'/W^ 
(2ffl^^tajm^K4 6{i:fi^ ( h ) t ( i ) Icmvux 



o»Liorwv*tr%. - to »t. 



(S) 



lim^ 10-208262 



[0065] m2<7y{mim^m4 immm^ 

K4 6<^ai:^ ( h ) a^X/ ( i ) <7)iLT0J^-yi^<^tS. 

•th2^<r)%mm^- axr/ (pn) ^ai:'j-r 

€>. ^>l-C', IBMjfi-^ (PU) lim^(h) OilTOx 
•yi^>ft-f- ( i ) <O^iT0x.yi;^cit^itt^T'V^SC:i 

i/i. lEi&fi-f- (PN) (i, fS-f- (h) cTJATOx 
•y i^'** fi^ ( i ) iOjiT 0 X .y i/tit^Mil-T V ^ ^ 

[0066] ■^^-i^^^^zr^mA 5 1 {±. iBiam-^ 
( p u ) (7>jvv7.m(7mmtn^/-xm<^m^mmm 

•^-S C: i: T L P F 4 5 2 Sr^^^-r * 3 i^T'^Hftm?^^ 

(5Efl:) L. wmm^ (pn) iOMVi^^nsco 

[00 67]*/^. LPF4 5 2«. ^A— x^-K^T^ 
S4 5 1 <7)^ sVl-^ ai:J3 Sr^^t-ft-r i: T- h 9 -y ^ >'i5^ 

h^-y^>yx^-(i^ (TES) 2r^-rS. 
[00 68] h7v=3f^i/$0ffil¥a5{4, HU^«0h9-y 
:^fVjrX7-m-f- (TES) X'^^tlh h9>y=5r>:5^X 
^ - 2: ^ V-isnV-f^ J; :p tc^t'v >y H 3 *»^3\St ;^ 

it-g§W$it-&7tt'-Ao^g:frr6]{aB^MPL. jet' 
[0069] j.:Lhfio J; o \.z. mmmm i i^3\s^iffg 

{i1fit^#a4 7l:A:»3L'5:(r^£7)T\ fifflUco^^aj^ 

m±x%h. h^-y^v^^x^-fi-t'^io 

[0070] r>^'tc, m3\izmmm=m.A (><r>Wk^ 
m^mm^^-t. 4 6 iti:3t±ox>yi;fifflii 

^aj^^lg. 4 6 2 {4±T0 X v VW^Wmmk. A 6 
3limicr>-( 4 S 4iim2<7>>( y-><-:$> ^ 4 

6 5{i:micOOR^K. 4 6 6(41^ 2 COORDS. Sr^f^ 

[0071] ZZX\ i_hOx.y>?{2ffi^J^^S4 6 
Hi. looiimicoyv yyyn-yy {FF) . 10 
IJi^lOilS^a. 1 0 2{i^2OFF, lOSti^ 
20)iE#a, 1 04{iSI3<7)FF. 10 5{±m4c7)F 
F, 1 0 6{±||3fiOOR^a, 1 0 7{i:^5<7)FF. 1 
08{4^6cOFF. 1 0 9{4^4<7)OR^g. Tlf^^ 
tiT V ^ S . t , AT 0 X V i/{iiffil|^J^#S4 6 2 
ii. S:JtOX y>''fi[fflll¥>J^W54 6 1 fc|5l-lHlKTS> 



[ 0 0 7 2 ] 04{±. ia3O#gP<^ft-^^^S^-r0T' 

^> ^ . 114 t+'c^ ttz^ii^(7)m-^ri&mii. m 3 +£0151 

fJ^¥S4 6(0ftfP^@4l;So'V^TifiHB-rS. 
[007 3] 3fc^v K33{)>/i>ai*$^X?.2-PO:^aifi-^ 
(a) tJil^ (b) ^Knmmmm-^AlHiiV: 

^ajft-f- ( c ) axif ( d ) {z^m^ixh. 1^-9 jv 
^jisfi^ ( c ) <mmmM%^ c 1 . c 2 . c 5 . c 

6. c 7fcJ;lXc 8i:-r&<. iJt, y'^i^^jumtam^ 
(d)<r>^mRm^-i^t:dl. d2. d3. d4. d 

5. d6. d7J>J:t^d8i:-rS. 

[0074] Zcr>t^. ^^m^rnc 1. c2. c5. c 

6, c 7i3J:t^c 8J4, :K®^«Kd 1 , d2. d5. d 
6. d7fcJ:l^d8i:jittC^-7-CV^S. ^ICIT. T^-fi^' 
^fV-l^tam^ ( c ) cO^fe^Sgc 1 . c 2fc it/^c 5 
it. i^-S^Jl^mtam^ ( d ) O^^^iEd 1 . d 2i^ 
J:lXd5^c:Jt/<{^iffl7&^^t^■C^^i.*t^$r^L■CV^§. t 

X -f i^'^'/l^l^ffifi-^ ( c ) cO^^MiKc 6 . c 7iD 
it/c 814. -r -f v-'^^Pl^ffifi-^ ( d > CO^mmid 
6. d7t3j:l^d8l3Jt^iaffi**ii^xTV^S^fc«$-5^L 

[0075]*:^>:.X'f 'J^S^fUmiUm^ ( d ) O^fc^ 
mid3iiXX/d4<7)B-»ii. ^iXt.znm-h'f>(l^-!^}V 
^aifi-^ ( c ) o:ycfliRifB3&J^:V^S;©im$:^tTi/'> 
^. 

[0076] i-r, i:±OX.y >''fi[ffl^¥»J^^g4 6 1 
<Ol!l#t=:oi^Tl^HB't S .I^ICOFFIOO cOQtli:*! 

(r){4. ^U'yi?7^:f]m'iz7<:f]^iihmi<7)mm. 

m^m.4 1 <r>]&:hfvvx ( c ) <7)i_h0x-y >-'<7):5'>f 5 
y^S^T'" High" (^y^fi" 1" ) tc^fli-rs, s 
^i. /Q^-h (-f ) {iH-orJ'-f $:^^T'" Low" 

(^Tttr 0" ) mi<7mm^mi o i 

€:aj:^^i.. igiiOFFi 00J4. mm (n?) ^oato 

Xvv'O^-f S^-^^T'Qffilft (T) S:" Hi gh" *> 
/i>" Low" t^-fb^-li:^, ^tltCjlOs IIKOFFl 
0 0iOJfi:ftl::{4T i^'rJ'/U'^lfclifi-^ ( c ) <OiLhOx>y 

[0 07 7] |g2C0FFl 0 2t,mi«0FF10 

0i:|5l-il>f^$-^fV^, -e^Otb:'] (X) iJil^ (:t) iZ\.t 
^'t'J9)Vmi^^^ ( d ) cOiLh»9X.y S^'SrS^iii; L^^. 

103{4, /Qai:»3 (^) 5r-^B#raT5lS§-fr. 

[00 78] lg3<0FFl 04£DQaJ:»3 (=¥) {4. ^1 
<7)FF1 0 OiDQffi::'] (T) **" H i gh" O^^O^ 
OT'-f i^'rJ'/W^ffifS-f- ( c ) OiJit9x./i^>/i,-^I^ 
raTJ.:Jif^lc;m2CDFF10 2(^Qai:>3 (X) COiLhOx 

•y^-^'^t/iJ^. ;cox.yi;o^'-f Sy^T'" H i g 
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(=5f ) {A^lc7)5I?i#Sl 0 mtB:»3 ('^) i^DiTOx 
■y v-'iO rJ' 5 yyX'" Low" t^-ft-r •& . 
[0 0 7 9] mS^FF 1 0 40QaJ::*J (=¥) ft-f-<?)S 

i*-r-g> t d-^ti. T-'-f 'j^/i^tkmrn^ ( c ) L o 
w" *>^>" High" iz^itLtK^f-hm^^mmz 

ir< i'^^yH^ibm-f- ( d ) Low" iy-h" H i g 
h " S ^^$r 2 oc7)7-V i^'^ /Ut^fcliS-tOlt^ 

R$E*>'IE^^fii: WL. -f ^ i^*^/U^aift# < c ) 

[0080] |3imoi&#j&^m4i7)FFl 0 5. SI5C0F 
F 1 0 7. ±3j:tX|g6<7)FF 1 0 8Tt.^$fl.Tt> 
I. . # F F<7)ai;jjfi-t*«^rrSi*{iori7) J: p tc=5:4 . 
||4i^FFl 0 5OQai:f] <r7) trti. ^^V9iV^^ 
ft-^ ( d ) 7&i" Low" j&»/i>" High" tC^-fBL^tO 

^Fjf^D#i^Tj,:JiF^tT < 'j^jvmm^ ( c > l o 

w" 36^/J>" H i gh" t^^Yb-rS fc # . nr^V-^lVm^ 
(t-f- ( c ) COjt±Ox.yi/c7)tf^36%fSB^Til31L;t 

[0 08 1] ifvl, l^5iOFF107(7)Q{iJ:^3 (3) 
fi. -7-' ^-'rJ'^H^iajfl^ ( d ) Low" ij-h" H i 
g h " tc^YI: L/:r<0^5— ^STm t -r =J9)VWiii 
m^<.c)-/}i" L ow" 7!?»4>" H i g h" IC^-ftrSi; 
# , 7-' -f i^'rJ' ^P^tiJfi^ ( d ) <?)iLh 0 x -y i^otf fg*»' 

[0 0 8 2] §^>tc. ||6<7)FF 1 0 8fDQaJ:^J 
K{±. T^-fi/^/P^^aift-^ ( c) *i" Low" *»/i>" H 
i gh" izmtLtztTyh-^f^mri^miZy' ^ i^:^ )Um 

tam^ ( d) *i" Low" *»/?>" High" iz^<frs 
t^. v-'^/p^am-^ ( d ) (7)^L±. ox s^^ow^ 

[0 0 8 3] ll3<0OR#gl Oeti. IS3C0FF1 0 
4<7)Qlii:n tf^ACOF F 1 0 SiOQaJ:*! ) O 

i_h 0 X .y z^^-Mmmrap^izh^ t # -f i^'rJ'/w 
i^ajft-^ (c ) ioiLhox-yi/fffg (^r) s-ai:t)-rs, 

[0 0 84] Sfc, Sl400R#ai 0 9{i. HSiOF 
Fl 07i7)Qai* (3) fcmec^FFl 08i?)Qai:»3 

(-9-) <7)fSraftS:5XSC:i:twJ:0. 2o{0-r -f 
aift-^<7)Ji± Ox./ xW^B^^TJ^ili^ l,z$)^t^ cOy" 
^i^:?/]^tktiiim (d) <7):4Jb0x.yi/ffifg (i^) ^jij 

[ 0 0 8 5 ] ort , jtT 0 X y i/{afflll4m^*S4 6 
2 Ottf^tco^r ^TMH^-r S . iT 0 X v 
S4 6 2 Wi, 2oOx -^ i^'rJ'/l'^^ajfi-^ ( c ) fcilX 
( d ) ib^mi<r)^ y/<~^4 6 3*>J:t^m2<7)-f 

^46 4 TKmi^rLX:h^tii> . ±T 0 X .y y^iffinfij 
4 6 2 cr>^^mmm^<^±±. o x -y -^imm^ 

^¥84 6 1 tl5l-T'J)S^i^. ^(r>tii:tjmtzi±mii2 



l*lt3S)^i:l'c^7'-f i^'^/ue^ttSfi-^ (c) coitTOx-y 
i^'ffl^li (X) fcit/T-'-f i^'rJ'^Ul^aiffi-f- ( d ) COATO 

[ 0 0 8 6 ] m 1 <7)0 R^a4 6 5{i, i^^fl-mHi 
ft-^ (c ) coiiOx-y^Jfffg (:>-) tATOx-y^-'if 

iz^m^m-thi^. r-f v^yp^^aifi-^ ( c > ox-y 

i^iS$g (h) ^m:'j-t?.. 

[0 087] tfz. SI2c7)OR#^4 6 6{i. x^i^'^ 
^l-^aifi^ ( d ) «oi:±Ox.yi-'ffi?|i (i^) tiTOx 
•y ^-'tf ^ ( -b ) coim^'t ti>^tX\ 2 -^co-T -f v-'^ 

-yrmz^MMrr^m^. i^if^fi^mmm^- ( d > 

ox.yi^'fffg ( i ) ^tHirt^. 
[0088] ±si(r)>>mizx o . ^WsXPiS^rtrx— 

/i, -^i^p^Ti^t2 2-:)coT-f z^^^jumtam^ijm-ij 

mzimm: L^v -^^r-xT-ti: . Wm^^^m4 6 {4 
LTfS^ ( h ) ( i ) (omtl^W 

<!K^<r>m2<7Mmim^^4 7ifiimm^wJ^iii 
[0089] m^m^Tcomi^co—mt lx . 04 

( d ) (f OttW^d 3 d 4 mcOyVl-X^j^^m^^X 

i^i^fi'^mm^- (c) tc«iai^ix^:\r>^-xT-*'g.. c: 

c^m^. *t^^d3i3j;tXd4lC*rr-Sx^i^':5'/L'«! 

aifi-^ ( c ) <7):\mKm'^^mrsTf^iz^t'^^\.^<D 
x\ immn^^m4 eam^- ( h ) t < i > iz^-nu:^ 

[ 0 0 9 0 ] one. ms iz{mmn^^&4 etm2 
<r>mi\m^^4i^-m\LLtz^wk<r>miff^m^7r:-t. 

2 0 0{±iJiOx-y£^-firffl^¥iJ^-Jt«{^S, 2 

0 1 (iiiT 0 X .y i?QMmm-}m^^. 4 6 3{4is 

Ic^-^W?-^. 4 6 4{4|g20-^>'>'N'— 2 0 2(4 
^SCDOR^a. 2 0 3{±^6<^OR#S. Sr^-f, 

[0091]^ ci-c. iLh OX y i^w^m^m-im^ 

F). 1 0 Itimi^OiiS^S. 10 2{4^2C0FF. 
1 0 3(4^2 <7)JEg^g, 1 1 4{4m7<^)OR^S, 1 
1 5(4l|8cOOR^ia. 1 1 6{4m7<73FF. 117(4 
mSfOFF^S. 1 1 8{4NAND^fa. 119(4^3 
cOiiS^S, 1 2 0(4m4cOiBffi^S. XM^^ixX\^ 
h. ttz. ilT0x.yi.'{jlffl||fiJ^-JtiJ#S2Ol 

(4, A±ox-y i^imm^i^-itm^&2 o otm-m 
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[ 0 0 9 2 ] ii6{i. m5<D^^<7)m^^m%:^-tmT 
hh. ii64'W'tL7::#ie-tofi-f-}ft0{i. m5'^<r>n 

X y i/SffiHW^-itK^S 2 0 0 iOl!) mSria 6 icS-:? 

[0093]SI1£?)FF10 OcOQfcbl^J (T) (i. ^'D 

^J^NVUX ( c ) £7)35LhOx>y i;<73:J'>f S >':?^T''' H i g 
h" C^^b-f-?.. i/c. XQiiitHm-(^i^^ s.y^ 
T'" Low" (cSS^tr^. IglOjSS^gai 0 1{4/Q 
ai:bf:-^i$HTiiM$-t^-i.. SlioFFiooti. H 
1 1 0 1 ai:>jo±TOx -y i^'orJ'-f $ y^^T 

Qai:'3 (T) Sr" Hi gh" *»/i>" Low" irZS^it^-^ 
^ix(;J:0. ^ICOFF 1 00OQai:b (T) *5J; 
l^/Qaj:*3lc(4r -f >'':J';l'«Sajfi^ ( c ) <7)i_h0x.y 

[00 94] ttl^ m20FFl 0 2tlgl«0FF 1 0 
0i:|3I-iJ)ffSrtTVV '?-OQiil:>j (X) ;{3j;tX/Qai* 
t(4-r ^ i^'rJ'yueiajll^ ( d ) Oi± 0 x -y ^-'SriE.St 

[00 9 5]SglOFF10 0i7)Qai:^l (T) J4IS8c?) 

ai 1 5OflWri0A^)SSTF(3{iJg7i0FF 1 1 e^DQai 
(y) ifiXi^^flh. ttz. IS2OFF10 2c0Qai 
(X) {4ll7c?50R#®l \ A:<7)--)j<r>X-^Wi-l>ZX 
:h^ti?>. IgTcTjOR^gi i4Offi:*rtf0A:^]i^^l::li 
^SiOFF 1 1 TCDQtB^J (^) j&JAi'Ji^ix-l.. 
[00 9 6] m7<DFFl 1 6C0DA:'3S?t{iS^7<0 
OR^Ui l4i7)ai:f33!><A:'3$n. ^n-yr^'A^i^i^K: 
{4^1i0FF10 0O/Qai:>]*i|g3<7)3Sg#Sl 19 
SrigTA^Jj^il^ 'J-fe-y hA:'3SSg^^tC{4NAND^^gl 

I 8<7itii:fji/^Xil^tl?>. ®8<7)FF 1 1 7<7)D 

Al)S^t;rt4ll8O0R#si 1 5co{fJ:>3*>'A*$fL. 

n >y A:^3«?^(c{4m 2 <7) f F 1 0 2 CD/Qffi:'!**^ 
4 1 2 0 ^mXX:^^tl. V -b: -y h A:^jSi^ 

tc(4NAND#ai i8coai:>3*«A:b$ixS. ^dT'. 
sg3<7)31S^Sl 1 9{±. mieOFF 1 1 6<?)DA:^^ 
i^t r7 a y ^Xijm^lzXii §iii>ft^o^ -( S.yyt: 
mWi-thtzib^i>(7)X'h^, tfc. ^4<7)ji®#Sl 2 

.[0097]m7OFFl 1 6iOQ{ll:^J (V) iif^5cr> 
ORM2 0 20— *C7)A:^^, NAND^^Sl IS 

(0—-:fj<7)X:tjM'¥: axv^m^cox o tc^8<ooR^s 

I I 5<^ijcr)X:fjtQ'i^izx:fi^ttt. titz. macDF 

F 1 1 7cDQlii:h (rJ') {4m6OOR^a2 0 3O-:«r 

<r>x:fjm^. NAND^si 1 8com^cr>x:nm=F. tJ 

itf OTxIiiO i 0 lzm7<7)0 R^S 114 iO— :^coA:>j4S 
'J'izxzh^ti^. 

10 0 9 81 W,±(7)mmi:m.^ZtlZ J:*). 20«0x-^ 
^''^-'l^^^aifi-t ( c ) i: ( d ) (7)iL±.0:^yi^cr,im 



i^fflft-^ ( d) cit:^ra^■r'v^l.Ji^^. ^7iOFF 
1 1 ecoQtufim^ ( y ) cnyvux^t^macoFF 1 1 

( c ) tCJt^TJt/,T-V%^,^{i. mStfOF F 1 1 7<?5 
Qm* ) WNVt'^ji**||7cOFF 1 1 6<DQlii:hm 
( y ) o>'svu-;^i|gJ; OJS;<=5rO . c:ii4> 2-:>£0^\VWx 

[0099] zeom^^rmMii. m^^(r>mmi)^MmT 
^-r^^m^ ({mmjm(7)mmx'2-^<^m-^mzms 

m^lzLi:i;itTh?>, OSO. NAND^Sl 18t 
J:0^7OFF 1 1 eiiXX/m8(7)FFl 1 7cO';-fe«y 

m7(7)FF 1 1 6(7)Qiii:fj (y> fcJ;l^^8iOFFl 1 

[ 0 1 0 0 ] jfirTOx y =jm^mm.-}m^m.2 o i 
{4±iii7)S_h 0 X .y -^rn^rn 2 o o t r 

ft^*»'M=5rO. 2oi0x^ i^'rS'/P^aift^ ( c ) HXX/ 
id) ti<^l<n^yj^—9Ae3ii itXH 2 cO'f y>'^'- 
:J'4 64-C'-?-it-fnKlK$ti.TA*$iXi>. -oiO, A 
T 0 X .y i^'fifflllJpiJ^ -JtlS^g 2 0 1 {i . 2 oov' -f 
i^'rJ'/H^aifl^ ( c ) fe irX ( d ) fDjiTOx y i-'-^cD 

(^) ^ai:'j-f- 

[ 0 1 0 1 ] A_h Ox y ytsfflii^'j^-JtiJ^a 200 
otii^jfi-^ (y > fcitx (^) tiTOx-yi^faLfflnfd 
^-Jtis#a2 0i«ai:;3ft-^ ( h) aiiif a-) a. 
n 5 R#s 2 0 2 1 ^ 6 foo R^g 2 0 3 J; 0 . 
bj:^fl^ (y) t (h) }sxx/iii:nm^ t (^) 

5 1 trigi!>-ri.Jt:»6£7)2oo|gi6fi-f- (PU) tJitX 

(PN) fc^m^ns. 

[0102]^ Ci-ClKHSL/cIlllKM^t: J: 0 . 2o<7)x 
(c) i: ( d) <?){iiffi||$r:^ffi-tS3i:*fHjigi:^^. 

[0103] -prtc. m^mm^^A: e ^m^-t^w. 

1 OilS^S 101. ^2 OiUffi^S 10 3 <7)ftf!|:«aj2r 

s^-r. OToi^Hj-ctisaiL^ 1 1 0 1 

{^tCOl,^TfJiBH-ri. . m 1 1 0 1 {4. 3 0 1 

\,±V^yVX-^ (TR) . 3 0 2i±5gl<omciEj®. 3 0 
3i,t'm2(^^y'ry^. 3 0 4{4a>-/W-i5'. T-^fiSt 
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■^tlX^-^t, tJt. 1 0 0{i:ffrfaill<^FF$r^-r. d 

[oio4]iiicoFFioo{±. m (o^mmm^fs. 

4 liOm^fi-^ ( c ) (7)ii_tO:i^'yi^(^^^ ^yyX'Q 
tatt^" High" iZL. /Qaj^J?:" Low" iZ-t^ 
(US <T) . (-f) ) . C:i0/Qaj:>3(±. h^^v-';?. 

^3 0 lo'^-xKAi^^n^, h^yi^xis^so 1(7) 

xS'/rJ'mdUi, BirfS/Qai:*!**" Low" C^Sr^fc, 
m 1 <0«^«i 3 0 2 C!5m»gi: m 2«03 y xynf 3 0 3 O 

[0 10 5] nWN'U-:5'3 0 4(4h^>'S^'^^'3 0 1 
:5'm{i*«il:«5mEVt hJ.:lT«7)IHJ^t-fi^" Low" t 
3 0 4«0m:^ {±|gl<7)FFl OOOU-lr-yh^ 
Low" COii^^lCDFF 1 0 0£0Qai:^)(4' Lo 

w" iz. /Qiti:*!**" High" iz^& ma (T) . 

{-f ) ) . 

[0 10 6] ::<7)lglC0FF 1 OOf5Qai^it5J:l//'Q 

ai:'3«0Mvt'Xi§>i«m 1 (Tmm^m ioir-± tfzmmB. 

fzltm 2 y^y^ 3 0 3 (D^mzii 0 . ffiSlciS^ 

[0107] cid-e. ia9iw^-rj:3t, iii<7)m8E?!s 
3 0 2 &?naiA»^><on >- h u-)vm^'cmMm.i}mmx 
hmsm^iz-th t K i 0 . mm^Wi.<r>mmmi 
^\izwc&^m.tts:h. :i<r)im.-^nm-ti>:Lhx\ s 

[ 0 1 0 8 ] m 1 iomgSi!E3 0 2<nn.^<r>mmtT^/ 

x-ny/^—Sf (DAC) 2r0li.{ffS*K^-Ci:S<. * 
^^Wv-^^-^/UrP-b >y Hf^r? yVu-^X'ir—9'^^9 

o -y jaiSScs-f»fB t LT^iaa-r^ t -r^^iz^^-e 

«»SaSr!5^i-|./^a6c7)rJ >- ha-^l^-f-Srtt^-^x- 
•/9r K L-x^-b ^ r K l-'X $r*-r^ >/ rJ^tt^gj&^i- 

[0109] ort, {ifflii-mi^ja¥e4 s^oj; 0 
n\^\.^mm^m\oi.zyr^-t, ddT-ti, ±3^0^^ 

^. M'P. 4 5 ll4f-\'->''*'>-T^S, 4 5 2(4 LP 



F, 4 5 3l4>'N'5>-;^¥<J5g*S. 4 5 4{43>-hn- 
7, 4 5 5l4ffi2pmgS^fi!c#S, S-S^-r. ^/c. 
i^yi^yy^'^iA 5 Hi. m2(Dm^iM4 00. m 1 
•yf-¥f54 0 1 , m2cr)X^ •yf-W54 0 2. m30 

[0110] KLhOj; dt~m«$ixfcffiffll|-«a^ 
^S4 5cOBf^S-i^Bj-rS. f--r->''.-J^y7°^a4 5 1 
(4m2c?){5ffiJt«g^S4 7c7)tB:^)fi-f-PUi: PNt:j; 0 
mi<?)^-f "yf-#S4 0 It3j:t<m2i0^'f •y^^S4 
0 3SriEiJ)-r-Sit-C\ LP F4 5 2 Sr^fiS-T-Sn^x 
V-ifSr^H-r-l.. OtO. ^li^X-f >/f-#S4 0 1 
{iiHSfi-^ (PU) cO>'NVU^1SiOB#^/i-ttX-f v^i:i^ 
a-hL. ^2com»iEJ^.4 0 07&>/bmsSSrB?ien>7-'y 
-iftcSELa^^^^iEmi-S. l|2<7)X-f •y^^f54 0 

2t4)E»ft-f - .( P N ) O.'NVUXtiC0B#^jt'{tX-f «y ^Sr 
3 - h L . m 3 <om^i®4 0 3 TH-ne^^ y^y^is-t^ 

[0111] $^>tC, LPF4 5 2{4. ^^-v^^-K^r 
*S4 5 l<7)a':f3y^;p;^Sr:sp}t^tL, h^-y^^f^^X^ 

CICIT. h7«ydfyj/X7-ffi# (TE 

s ) ammM\±. m\ \ ( a > t;^i ^ tz, sjpi^ 
N'^ yxxix- . m 2 <?)m8sag4 o o t m 3 <r)W^UA 

0 3 ra<7)«8iE»CD>'N'5 yxXk^tZ J; 0^011 ( b ) 
ii J:l/ ( c ) tc^-r J: 0 fc. V=7 y ^y^J^x^-fi^ 
(TES) l4±T#*f^t-=5:l.. C:<0J:3l3h^-y^y 

j?^x5-fi-^ ( TE s ) mwmm\,zts:h t . mmi^ 
^)uco4^$ V ^m(Dmm-?-i^ytimT l , b 7 -y ^ > ^ 

[01121 v^*7>'X«^#S4 5 3{4h7 «y=3f>':?'X 
(TES) iOA^yxXl^^^ffit, -eolt^ 
S-nyhn— ^4 54iCffiSj-r'S.. 3yhn— 5454 
(4VN'7yx*f|^#S4 5 3*»4>0>'N*5y>?>XHtfg$:i5!i 

^^©4 5 5(cm^i-rs. aj^mes^^K4 5 5(4:3 

y b o- 7 4 5 4 ;5»ic> c7)fi-^(Cji5 triS 2 i0llrg}!S4 0 

otms <7)m^m4 0 3 <7)ma[^ <^y:K ^■si3g-ri> .1 1 

T-b7-y^y^x5— «^ (TES) O^-n'^ yxxVS: 
^liE-f^. m2cD€M4 0 0comS£lfcll 

3^n.^n4 0 30«g£awft{4— ^T^i?. . 

[01131 ttz. mmm^i.±^^m4 ssaayhvi 

-54 5 4*»/i>OS)JWfi^lCi;0. m2OmsgiS4 0 0 

cr>'m^tfH3cr>mmm4 0 3cr>m^(r>^i:mmx'^ 

m<7)&m&mm. M^mmizmtxmM<t-r^'^*^$> 
-ei^a*(4- h7-y^'X^atifn22-oi7)i^ajfi# 
miz^±-rtm.mm&commm thyy^ xv&.<n^ 



^ to inn^moAOA I ^ 
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[0114] tltm. fIlfi2O<^«gKjlS£0«c^ft<0W 

x^-ft-^ ( TE S ) c7)fi-f-K/t-*M>$ < 'SrS . it 

fi-f- ( TE S ) <7)fi-^^'<;l^*^:^# < 55:1. . 
[0 115] L*>LirA<4>, h7>y^>^^X7-fi-^ 
< T E S ) {iSiJ^tCtSci^-fr-f . h^-y^XUitm 

;xha-54 5 4{ii'I-gp*»^,£7)ffi^ {WF r I NFOj 

S4 5 5$r$iJffllLBUie2-9i0«siagom5£a<0ftS:|}± 

[0116] imm-m&^m^mA s sr±ieo«^ti 

y^'-Jl^-fi-f- (TES) iiipsS— ^tCT^, h7>y^ 

[0117] %m<mm.i. m\i\t. z.<rmmm6. 

l{±3l£-r^^^'. 2l±XtryH;P^:— rJ'. 3{i:3^ 
5{i b 5 •y^>'^Xv-:^a}¥S4-C'«?ai$ill. h 7 «y 

«?m#S4{i, micommm^mA i . ^2(r>mm 

6,^2 0{lilBJt^#S4 7 . {!iiail-«E^¥^S4 
[0118] JiLhO J: a ^c^f B!tStt^c^S£fi?y<03t^Wffi 

mLM^^m.(7ym^imi 2{,zm.r>xtm-th . m^mz 
Mit. m 1 <7)'imm&^m4 1 a^x/t^ 2 (nmmm^ 

S4 2 i:{afflllfJ^¥S4 6<7)HtcyNVPxlg¥iJ^^g4 
8 *i}f A$ ixr t ^ C: i: T'S) S . 
[ 0 1 1 9 ] K 3{i:5^7-'-f X^' 1 tieii$tLTV% 

stsis^^aiL. «!ttift-^ (a) fcii^ (b) $:ai:Jj-r 

c:ix^>2-pc7)«iaifi-^{i. lai 3-C'giBjt:C:1^ajfi 
^ (A+c) t^^tlj^t^ (B+D) (cfflS-r-s. zcntu 

i*LTX^^*i-^i;t'. mra502-PC7)«iaifi# (a) 
it;^ ( b ) ^taffiUj&i^-f I, i ^ tC3t^^^*^tf$ 
ixX\^^h, 



[ 0 1 2 0 ] m 1 (r>mmm5.4 1 {±. maiio^ajfi 

^ ( a ) *^^>IS/iS^:9'^l^*Lyt:i7)*>2«I^I:tr7-V 

i-'rj'^n^aifi^ (c) ^rinij-ti, mmiz^ m2(Dm& 

t:^VtzC0i^2m^ttX'f^ ^'r^/l^^fflfi-f- ( d) ^ 
[0121] >'^V^Xl|i¥IJ^^S4 S{±. 2OC0x -f 

;wi^aifi-t ( c ) tJit^ ( d ) ^^iznLX. ic^mi 

izi. ^smmzmii2-:>cr)T^^ i^^ji'mtum^mizim 

^/mmm-^-ti^^'r^'im^t&ttztk. m-^ ( c • > 
fcii/^ id' ) t LTfiffiiiH^'j^*s4 6icai:t)-rl., 

[0122] fitffill¥'J^^a4 6 {4. mlBfi^ < c • ) 

tz<r>i^-Mmmmzmy}cr)m^t>m---)jmizimRm't 

^m^. m^ic- ) Joit/ ( d ' ) Sr^riaiiifJ^L. 
mx>ys^'ff^ ( h ) tiXX^ ( i ) ^tii:fj'th. 
[0123] m2(mmim^B:4 7lt. mm2-^<r,aL 
•yj^'tifS (h) fcitX ( i ) *»'^>X-yi^'H<0(il[ffi||^:^ 
mt. <J:SiOi2ffl3l-m£^m#©4 5 triESrri. 2-? 
(ombm^ (PU) ijiuf (PN) ^aj:^5t- d:: 

x\ mm"^ ( p u ) ti, x.y i^mm ( h > *ix -y i^-ft 

N ) {±. X -y i^ffiiS ( h ) *SX -y i^'ffi^ ( i ) IZit^ 
[0 124] tti. LPF4 5 2{4. ^-v—i^^yy^ 

■^-t:^mzt 'ox^-wj:mi^<7)mme.^-9i-^mm 

[0125] msm-mmm^m4 sji. fcttim 
1 xmmLt^i-^—:^yiiyy'^^x'mm.^tLX\.^^m 

IBI&m-t (PU) 0>'NVI^:^{@OB#^:^i{ty-xfflO 
«g£as^|g»rr-S. i: T'L P F ^li^-T^ ^ Vx>-9-t' 
(^) L. tfz. lEIlJfi-t (PN) 

m.m^^mmB^T$}^mmiz^m-t^ . 

[0126] iTt. L P F{±. f-^->=d^y7°^®C0y\° 

^'X7-<i-t (TES ) i^-fh, 
[0127] V=7-/^yymm^^3{t. Ia^<7)h^ y 

^~i:^^y-^)U-r^^oi,z^^ y YSt^h^f^X^ 

l^w.^J^$i^i►5teb'-Ao^:^^I^Q^aa^$|J^iEPt, 3Kb' 
[0128] ULh^offlfietcJ: D . i^aet)tB(ffe2oc7)x 
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ai L , .y i^'*tc7){5iLffill 5r^ai-r ^ t r h 5 >y =5r 

[0 129] 

[0130] 3ts:^BBtf^i.li^m 1 JSieiJi^^^WiS 
itiOGfflil^^^ai \.XV=y «/ ^>'2^x9-ft^$-ft-l> . 

x7-fi-^'vo5'haofiA^'Wff-c-#^«7)-c, {ifaii^ 

J: ^ h ^ -y ^ y i5^X7-i7):giai»K3&*rfiI±-rS . 

[0131] ^wfAz.^hmim^2,mimr>mm% 
ai-rs.rt-eh7 y^r>'^x7-^^fi!c-rs. dot 

1)^t^<r>^^-J'^)Vi^m^^ ^Wi^\^ftay%^ -Sets 
i^t:mrie2o<^-f >f j^'^'ywfi-§T!)«ls|-:tri*itc:*t®s:!E-r 

^x i/i^ ^ttffi t . -5-OX >7 >''S^Ofi[ffl||f::^aj-r s 
CtTh7«y^>'^X7-fi-§-$:^-r^. dOipt 

It^i^fci'^T i.4:-f S h 7 -y ^y^^x^-d^^io^f^ 

[0132] ^w^\iz.<^^>w:m^^3mm^m^tm 

T t . Clcom^O^P^Tid h 9 -y ^ >-^X9-fi^{:ji«f 

[0133] immiz.<3k^m^Tm.Amm'm^tm 



[0134] :^wMt,zi^m^m5mmco^^ffjm 

tk^-thztx'. MswicHuiS2o£0x>f i^^/u^aifi 
h(r>mmt/^h^^y^yy:cy-m-^iz^hiLt Lxmx-t 
[iaffii7)^#^i^Hj] 

[^ 1 ] z(^m<^mti&<mm i f^i^T^i^wif^ii 
[02] mico^<7)iii:h^^^-tmT$3?>> 

[114] l2l30#g|5£7)aj:^j^S:S^-tia-eS)^. 

[ n 5 ] ci (Dm^commcomm i t-S) ^^t^wttiBs 
[06] m5(7)^uer)tiiti^mt:^mx'h^. 

[07] ii3^^gcomi*:Fy2rS^-r0T'J> S . 

[08] m7ffy&^cr>\ii:himt:^-tmx$)?>> 

[09] iljS^SOfl!l«O:a#:(?9S-^^-^0T$) ^ . 
[010] 09 <7)«-gcoaj:^jJS[j^^5^-r0T'fc -2. . 
[011] h9«y^:x:/x9-OT$r^^-r0'C^>^. 

[012] zcommcrmmcommizx'ht^^n'mm 

[013] fi[ffillStCj:?.h7'y^Vjrx5-0;^ai 
[014] S^«O3t^Wffi?BS^^SS:5^-r0t-S> 

[015] mi4<r>^^(7)ii!,tim^^-rmTh^. 

[016] i5ii-7-:7^^i:^^{5ffl||coM^$r5^-r 
0-C'ib^. 
[t¥-^<^ISBg] 

1 ^f^sx^^ 2 ;^try^';^^:-iJ'. 3 3^'^ / 

h\ 4 h5'y=^^i5^Xv-^m^S, 5 h 9 y 

ymm^^. 41 micommmm^f^. A2f^2<r>m. 
47 m2£o{affljt!K¥ga. 4 8 yv\^xm^ 

100 ^107 -yr^a yT (FF) . 1 
0 llSlc7)a®#^©. 102 IS2iOFF. 103 H 
2<03S1¥F5.104 |g3<0FF. 105 ^4iOF 
F, 106 ||3<7)OR^I5. 107 mSCOFF^ 1 
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OS mec^FF^ 109 ^4<?)ORW5. 114 

micDOR^m. 115 nsooR^K. 116 m 

ICOFF^ 1 1 7 IS8C7)FF^S. 1 1 8 NAN 

119 m3coii?i^Ss 120 m^comm^ 
2 00 iLt^:j^-yi^iiLmmm^-im^m. 20 
1 iLT^:^y'Jimmpm-im^^. 202 iss 

20 3 l^e^OR^S. .30 1 
^^S/'X^ (TR) .30 2 ^IcomSTLig. 3 03 m 
2<DZ3y^y^^ 3 04 r7>-y\-l/— ^J', 400 m2 



(^m^M. 4 0 1 HI ^X>f *y ^^g. 4 0 2 ^2 
^y^#S. 4 0 3 m3i7)m8gl!g. 4 5 1 

'J^yy^^fSi. 452 LPF. 453 ^"^yyxm^ 
454 ayhn^y. 455 
46 1 5JtOx^yy{affi||^J^#g. 462 3t 

TOx V S/^{afflll**J^#S. 4 6 3 m 1 o>f >^yN'- 

5^. 4 64 H2cO>fWN^-^. 465 HlcOOR^ 

Eg. 466 IS2^7)OR^g 
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